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Non-technical summary
Most studies analyze gender pay differentials by focusing primarily on differences in the wage-determining characteristics of men and women and how these characteristics are rewarded. The goal of our research is to move beyond the individual and consider the importance of the workplace to explain gender pay differentials. The innovation of our research approach is that we do not just compare average male and female wages (of specific groups of employees), but look at within-firm gender wage differentials. In the following study, we will focus on the impact of works council and the collective bargaining coverage.
An attempt to explain the wage differences between men and women would not be comprehensive and convincing, if Becker's theory on discrimination were not considered at all. We hence propose alternative concepts to test the hypotheses derived from the discrimination model. The empirical analysis is based on the German LIAB data, a representative linked employer-employee panel including information on all employees of firms covered by the IAB establishment survey.
To investigate the theoretical hypotheses regarding the effect of firm and institutional characteristics on wage inequality, we define two alternative measures describing the firmspecific gender wage gap (GWG). First, we use the observed wage gap as the difference between the mean wages of males and females within an establishment. One important factor explaining this observed wage gap is the difference in the human capital endowment and other labor market relevant characteristics of the employees. As a second measure, we therefore calculate a wage gap under the assumption that male and female employees would have the same characteristics within each firm.
Our results indicate that the mean GWG within firms is smaller than the mean overall GWG.
Furthermore, the findings suggest that firms bargaining their wages within the framework of collective agreements exhibit a smaller gender pay gap. Given that most unions are still dominated by men, this result is not self-evident. An additional effect of unions with a higher female share is not empirically detectable. The results also point to a gender equalizing effect of formalized co-determination (works councils). Again, the hypothesis that works councils only realize the interests of women if they represent a larger part of the staff is not supported by the data. Finally, we tested Becker's hypothesis on discrimination using various alternative variables. In summary, we can not find consistent evidence for the discrimination model, though.
Introduction
The gender earnings differential is an intensely studied issue in labor economics and other social sciences. Most studies analyze gender pay differentials by focusing primarily on differences in the wage-determining characteristics of men and women and how these characteristics are rewarded. Differences in the return to specific human capital measures are generally denoted as discrimination and not analyzed any further. The idea that firms play an important role in creating and maintaining gender inequality by the way they define and reward jobs as well as by their recruiting and training practices, have become more and more popular during the last decade (see e.g. Baron 1984; Acker 1990 Acker , 1992 . According to this approach, firms are no sex-neutral organizations. Looking closely at the design of work processes, pay systems, internal qualification activities and firm philosophy often reveals the firm's image of male and female employees and its attitude towards gender equality. In Germany, the wage setting process is not just the result of free negotiations between the individual and its employer, but also subject to various legislations. In this vein, pay differentials between men and women also depend upon the way the right of codetermination is implemented and put into practice and whether firms are subject to collective wage agreements or not. While it is well accepted that these firm characteristics affect the wage level as well as the wage distribution (see e.g. Davis and Haltiwanger 1991; Bronars and Famulari 1997; Abowd, Kramarz and Margolis 1999) , most empirical studies do not examine how firm characteristics and the institutional environment affect the gender earnings differentials within firms. 1 The goal of our research is to move beyond the individual and consider the importance of the workplace to explain gender pay differentials. The empirical analysis is based on the German LIAB data, a representative linked employer-employee panel including information on all employees of firms covered by the IAB establishment survey. The LIAB merges annual survey data (the IAB-establishment panel) and process generated individual data (the Employment Statistical Register of the IAB, which is based on administrative social security records).
There already exist some studies analyzing the effects of firm-specific characteristics on the gender wage gap (GWG) based on linked employer-employee data for other countries. Reilly and Wirjanto (1999) as well as Datta Gupta and Rothstein (2005) include both personal and establishment-level information to point out the effect of segregation on the earnings differences between men and women in Canada and Denmark. Drolet (2002) investigates how much of the Canadian pay gap can be attributed to specific workplace characteristics, such as high-performance workplace practices or training expenditures. Datta Gupta and Eriksson (2004) analyze the relationship between new workplace practices and the GWG. Meng (2004) and Meng and Meurs (2004) extend the traditional decomposition of the observed gap in an endowment and a remuneration effect by an additional firm effect. In this setting, the firm effect represents the difference between the firm's premiums paid to male and female employees and can be interpreted as employer discrimination. In a second step, the impact of firm characteristics on this discrimination term is determined. Simón and Russell (2005) analyze the GWG in a set of EU countries with a cross-national survey of matched employer-employee data. They show that workplace characteristics are very relevant in explaining wage differences between males and females in all countries.
The innovation of our research approach is that we do not just compare average male and female wages (of specific groups of employees), but look at within-firm gender wage differentials. Provided that the distribution of women among firms is not random, the results of this approach may differ tremendously from traditional analyses looking at overall wage differentials. The aim of our study is to analyze explicitly the impact of firm characteristics and the institutional framework on the GWG within establishments. Given the rich information on the establishments in our survey, we can control for many firm-specific attributes and features, such as size, wage level, female share or qualification level of the staff. In the following study, we will focus on the impact of works council and the collective bargaining coverage. An attempt to explain the wage differences between men and women would not be comprehensive and convincing, if Becker's theory on discrimination were not considered at all. We hence propose alternative concepts to test the hypotheses derived from the discrimination model.
To investigate the theoretical hypotheses regarding the effect of firm and institutional characteristics on wage inequality, we define two alternative measures describing the firmspecific GWG. First, we use the observed wage gap as the difference between the mean wages of males and females within an establishment. One important factor explaining this observed wage gap is the difference in the human capital endowment and other labor market relevant characteristics of the employees. As a second measure, we therefore calculate a wage gap under the assumption that male and female employees would have the same characteristics within each firm. Note that in both cases the censoring of our wage variable is accommodated by a Tobit model. Using these two measures for the GWG as dependent variable in the second step, we can determine the impact of selected firm characteristics and the institutional framework on the wage inequality within firms using regression analyses.
Based on our results, we provide new insights into the nature and the sources of gender wage inequality in Germany.
The remainder of the paper is organized as follows: Section 2 discusses the theoretical background of our empirical analysis. The econometric methodology is expounded in Section 3. Section 4 describes our data source and in the following section the results are presented. Section 6 concludes.
Theoretical Background
So far, there exists no theory which explicitly deals with the gender wage differences within firms. However, hypotheses about the impact of selected firm characteristics or institutional settings on wage inequality within firms can be derived from deliberations in other theories like collective bargaining models or the model of employer discrimination (Becker 1957 ).
According to the discrimination model gender earnings differentials may be attributed to two sources. First, differences in labor productivity between men and women and second, direct discrimination by employers, employees and customers against women. As Gary Becker himself puts it:
If an individual has a "taste for discrimination", he must act as if he were willing to pay something, either directly or in the form of a reduced income, to be associated with some persons instead of others. When actual discrimination occurs, he must, in fact, either pay or forfeit income for this privilege. This simple way of looking at the matter gets at the essence of prejudice and discrimination.( p. 14) Employers with "taste of discrimination" against women will hire fewer than the profitmaximizing number of women and consequently employ more men who are equally skilled yet more highly paid. However, in a competitive market discrimination is costly and restricts the employer's scale and profitability. Hence, Arrow (1973) and Cain (1986) , among others, argue that under strong product market competition firms may not be able to afford discrimination and will therefore behave more egalitarian. Assuming that larger firms are more likely to have market power than smaller firms, this hypothesis can be tested by the firm size. Furthermore, we use the relative firm size to test the hypothesis that firms with more market power may be able to afford more discrimination. The relative firm size is measured by the number of employees within the firm relative to the number of employees within the industry sector. Alternatively, we test Becker's model by a variable describing the export quota of the firm. The underlying idea is that firms operating on the world market are more subject to competition than firms operating only on the local or national market.
Hence, exporting firms are more likely to pay male and female workers the value of their marginal products, which is assumed not to differ by sex.
Another hypothesis derived from Becker's model is that employers who hire more women are expected to have less prejudice against women and hence are more likely to pay equal wages to men and women. In order to examine this point we include the percentage of female employees in total employment.
Perhaps one of the most important factors influencing wage determination within firms is whether wages are subject to collective bargaining or not (Elvira and Saporta 2001) . This insight is particularly true for Germany, where unions still play an important role in the wage setting process. While the overall impact of unions on the GWG is not obvious, collective bargaining models provide several reasons for arguing that collective agreements tend to reduce the GWG within establishments. First of all, it is argued that unions generally reduce the wage dispersion among employees covered by the same collective bargaining agreement, especially those working in the same occupation (Freeman and Medoff 1984, Fitzenberger and Kohn 2005) . As a consequence, unionization should reduce the GWG for women performing the same activity as male colleagues in the same firm. Furthermore, Freeman (1980) exposes that unions tend to reduce the wage differentials within and across establishments regardless of occupation by setting fixed wage levels for specific jobs.
2 Therefore, the gap between segregated female and male jobs should also narrow. Cornfield (1987) points out that in the case of layoffs bureaucratic rules consequently reduce the potential of discrimination. Elvira and Saporta (2001) apply the same logic to the wage setting process. They argue that the management of unionized firms are more likely to adhere to such bureaucratic wage setting rules, reducing the arbitrariness in wage rates and generating more predictable wages for male and female employees. That way the potential of discrimination and the GWG should be reduced.
But aren't these arguments too innocent considering the distribution of men and women among the union members? According to Koch-Baumgarten (2002) , the importance of women is increasing, but they still represent a minority among the union members in Germany. Among the members of the DGB (Deutscher Gewerkschaftsbund), that is the umbrella organization of all unions (Federation of German Trade Unions), 30.4% of all members are female in 1999. Even if some unions have adopted pay equity as a strategic policy goal -maybe in order to attract new members in times of massive union withdrawals -it is hence not obvious that unions actively aim at reducing the GWG in general.
Regardless of the motivation to foster women's wages, the existence of such pay equity policies would raise the wage in female dominated jobs relative to predominantly male jobs, thereby narrowing the gender gap (Acker 1989) .
In order to examine the effect of unionization on the GWG we include variables describing whether a firm is subject to collective agreements or not. More precisely, we distinguish between industry-wide collective wage agreements, firm-specific collective wage agreements as well as wage determination without collective bargaining coverage. Industrywide collective wage agreements are negotiated between an industry-specific union and an employers' association. The wage rates set by collective agreements are legally binding for all firms being members of the respective employers' association. Note that in Germany employers do in general not differentiate between unionists and non-unionists because nonunionized employees who would receive a lower wage are expected to join the union anyway in order to benefit from higher union wage. The firm-specific collective wage agreements are negotiated between an individual firm and the sector-specific trade union.
Those agreements should offer more flexibility to adjusting the wage structure to the firm's economic situation and requirements than industry-wide collective wage agreements.
Furthermore, not only collective wage contracts, but also works councils affect the wage distribution within firms (Hübler and Jirjahn 2003) . Note that works councils can not directly engage in the wage bargaining but they may influence the firm's wage structure by the right of co-determination to negotiate about the placing of workers in different wage groups. Therefore, we control also for existence of works councils in firms. In general it is assumed that employees' representations follow up the aim of reducing inequality among employees within firms. As a result, the existence of a works council should counteract wage inequality within firms. More differentiated hypotheses about the objectives of works councils can be derived from the Insider-Outsider theory (Lindbeck and Snower 1988) . According to this approach, works councils act in favor of the majority of the workforce while interests of the fringe group are neglected. In this setting, works councils foster equal treatment of male and female employees only in firms with a high female quota. A male dominated work force is presumably associated with a male dominated works council which is unlikely to promote wage equality. Therefore, the effect of employees' representation on the GWG is not unambiguous, too. To see whether the effect of works councils depend upon the female share among the staff, we further include an interaction term between the works council-dummy and the firm-specific share of women.
Methodology
In this study we examine the interaction between firm characteristics, institutions, market effects and gender specific earnings inequality on the firm level. The empirical analysis of the gender wage differential within firms is only feasible with linked employer-employee data.
To investigate the theoretical hypothesis we define two measures reflecting the degree of wage inequality within a firm. First, we use the observed wage gap:
where w ij denotes the earnings for individual i at firm j; superscripts m and f refer to male and female observations. Since the wage information in our data set is right-censored (see Section 4 for more details), the observed wage gap defined in equation (1) sure that our firm-specific wage estimations are reliable, we only take into account firms with at least hundred male employees. This procedure is most suitable to take into account the heterogeneity among firms. This benefit is, however, only feasible at the expense of the number of considered firms. In order to exploit the information of firms with less than hundred male employees, we run pooled regressions for all establishments with twenty up to ninety-nine male employees:
In contrast to equation (4), where we determine firm-specific coefficients (β j ), we now e Gap2 which es for the firm-specific wage differential as dependent variable ell as the GWG which is adjusted for the difference in estimate the average impact of the human capital characteristics in all smaller firms (β). By applying different strategies for smaller and larger firms, we are able to determine the adjusted wage gap for the vast majority of the establishments in our sample.
Given the results of equation (4) and (5) respectively, we can calculat describes the GWG within firms assuming that men had the same human capital endowment as women within a firm. Note, however, that part of the differences in characteristics may be caused by inequality with respect to access and the encouragement to education, though.
Furthermore, there might be a discriminating element in the selection of employees such that observed characteristics of employees as well as estimated coefficients are not distributed randomly across firms.
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Using these two measur allows us to analyze the effect of firm characteristics and institutional framework on the wage inequality within firms.
The observed wage gap (Gap1) as w human capital characteristics (Gap2) is assumed to depend on the vector Z j including firm characteristics and information to the institutional framework of firm j. δ captures the impact of the corresponding explanatory variables, derived from the theories expounded in Section 2. To investigate the hypotheses based on Becker's discrimination model, we use the relative firm size within the sector, the export quota and the proportion of female employees.
Implications from the bargaining model are tested by variables like "application of collective wage agreements" and "existence of a works council". To see whether the naive notion of collective bargaining, that is, unions aim at rising wages at the lower tail of the wage distribution -irrespective of the sex -, holds, we add the female quota of union members in the relevant union to vector Z j in equation (6). A positive coefficient of the female share in the corresponding union would suggest that unions with a high female quota are more successful in reducing the wage gap between men and women. In order to test whether the works council acts in favor of the majority of the workforce, we interact the existence of a works council with the female quota in the firm. Other than the mentioned variables we use also some control variables such as regions, industry and firm size.
In this second estimation step we can exploit the panel structure of the data by applying a
Data
The present analysis of the effects of firm characteristics and institutional framework on the establishment panel is an annual survey of German establishments, which started in West-Germany in 1993 and was extended to East Germany in 1996. 7 The data is collected random effects model. As a result, firm specific heterogeneity is captured by the random effect determined by the estimation model. In the first estimation step, that is the wage estimation, it is not possible to apply fixed-effects panel estimation in a Tobit model. Even if it would be straightforward to apply a random effects Tobit model, we currently refrain from this approach because of computer time restrictions. In principle, one could include both estimation steps within one model equation. We refrain from doing so due to the huge amount of data. The establishments are first approached by a letter indicating the goals of the survey. This letter is accompanied by separate letters of recommendation by the president of the Federal Employment Services and the leader of the German employer's association. Some weeks after this announcement letter, the establishment is contacted by g time during which the non-working telephone in order to arrange an individual appointment for the interview. 9 Information on the Employment Statistics Register is given by Bender, Haas and Klose (2000) . 10 These are people who, as employees, have paid contributions to the pension system or who have been covered by the pension system through contributions by the unemployment insurance or by being a parent (depending on the birth year of the child, a fixed number of years is counted as child carin parent becomes entitled to receive pension benefits).
time, social security contributions were mandatory for all employees who earned more than a lower earnings limit. Civil servants, self employed and people with marginal jobs, that is, employees whose earnings are below a lower earnings limit or temporary jobs which last 50 working days at most, are not covered by this sample. Altogether, the Employment Statistics
Register represents about 80 percent of all West German employees. According to the statutory provisions, employers have to report information for all employed contributor at the beginning and end of their employment spells. In addition an annual report for each employee is compulsory at the end of a year. This report contains information on an employee's occupation, the occupational status, qualification, sex, age, nationality, industry and the size of the employer. Also the available information on daily gross earnings refers to employment spells that employers report to the Federal Employment Service.
11 If the wage rate exceeds the upper earnings limit ("Beitragsbemessungsgrenze"), the daily social security threshold is reported instead. 12 Note that the daily wage rate is therefore censored from above -mostly relevant for men -and truncated from below, which concerns women's wages in particular.
Both data sets contain a unique firm identifier which is used to match information on all devaluation of female labor as well as the crowding out of women in the labor market and employees paying social security contributions with the establishment in the IABestablishment panel. We restrict our sample to West German establishments of the private sector who participated in the IAB-establishment panel in one year from 1997 to 2001. East
German firms are not considered in the analysis, because both the wage level as well as the wage setting process is still very different. Given the small number of union members in East
Germany and the limited application of co-determination, the effect of the institutional framework is supposed to be less relevant. Therefore, a common investigation of both regions would not be very meaningful. Furthermore, the GWG is much smaller in East Germany. A separate analysis for East Germany is not possible either, because the number of firms employing at least 100 male employees is too small to derive reliable results. Apart from that, the wage setting process and the resulting GWG in East German establishments is likely to be driven by internal processes, which can not be captured by our data, such as the particularly women in occupations which were dominated by females in East Germany before unification.
We exclude firms which employ only women or only men because a GWG is not observable in these organizations.
One innovation of our study is the firm-specific estimation of the wage equations. Based on these results, we can calculate an adjusted wage gap (Gap2) accommodating the firmto larger firms. These are firms employing at least 100 full-time hese figures separately for
specific wage setting process. To guarantee the reliability of our estimation results, we restrict this procedure employed German men who are subject to social insurance contributions and are aged between 20 and 60 years. Since this condition does not hold for many smaller establishments, we would have to skip many firms and information on the determinants of the firm-specific GWG. To maximize the number of establishments in the second estimation step, we apply an alternative estimation strategy for smaller firms. The employees of firms employing twenty to ninety-nine full-time employed German men are considered in a pooled wage estimation. Firms with less than 20 employees are excluded from the analysis, because in most cases the calculation of the firm-specific GWGs as well as their regression on the firm characteristics derived in Section 2 is not very meaningful. Table 1 shows the number of firms as well as the number of their male and female employees in each observation year which enters the wage estimations. The rather small share of female employees results from our sample definition, which excludes the public sector and all part-time employees. Table A1 and A2 present t firms employing 20 to 99 full-time employed men and firms employing at least 100 full-time employed men in the appendix. The number of different firms entering our estimation is 4,520, of which 2,479 establishments belong to the group of smaller firms and 2,041 are large firms. In our sample, 14 percent of the male employees earn g based on equation (1) underestimates the true GWG within firms. In order to correct for the right-censoring of the wage information, we estimate equation (2) with a Tobit model. The average of the estimated raw wage gaps within firms is presented in the 5 th column. As expected, the actual raw wage gap is higher then the calculated values in column 4.
The average wage gap in the last column is corrected for the censoring, but compares the wage rates of males and females across all firms. That is, equation (2) is estimated by a pooled Tobit model across all employees. Apart from 1997, the overall wage gap is a little higher than the wage differential within firms. The difference between these two measures of gender wage differential indicates that women tend to select into lower paying firms. A look at Table A1 and A2 in the appendix reveals that the difference between the within-firm GWG and the overall GWG is larger in establishments with at least 100 male employees.
The average difference amounts to almost 5 percentage points. This result indicates that the segregation process is more pronounced in large firms. Gap2 controls for the differences in human capital an between firms, the distribution of Gap2 is steeper and the mode appears to be at a lower level than the one of Gap1. Table 2 shows some descriptive statistics on the relationship between selected firm characteristics and the GWG within firms. The results indicate that establishments covered by industry-wide wage or firm-specific wage agreements pay more equal wages to men and women than establishments without any collective wage agreements. Accordingly, the existence of a works council seems to reduce the within-firm GWG. It is interesting to note that the share of female employees is differently correlated with Gap1 and Gap2. Since Gap1 includes the wage gap caused by differences in the human capital endowment of men and women, it is rather obvious that the correlation is positive in this case. The result reverses once differences in observed characteristics are taken into account. That is, establishments employing comparatively many women seem to provide more equality among men and women than those with a small share of female workers. -Data 1997 -Data -2001 In the appendix, we present summary statistics of all variables entering the wage estimation and the GWG estimation. In addition, we show separate summary statistics for firms with less and more than 200 employees.
Results

First estimation step: wage regression
To calculate the within-firm GWG under the assumption that male employees had the same characteristics as female employees within each firm (Gap2), we first have to determine wage estimates for all establishments in our sample. For firms with at least 100 male employees, we estimate 2,041 wage equations with a Tobit model in order to account for the censoring. The estimated firm-specific wage coefficients are used to determine Gap2 according to equation (3). This estimation strategy is not applicable for firms with fewer employees, because the within-firm estimation would yield no reliable results. For this reason, we estimate a pooled wage equation across all male employees in firms with less than 100 male employees. Our wage equation is a Mincer-type specification, hence we suppose that the individual wage rate is determined by potential experience, potential experience squared, job tenure and the education level.
Since the estimated coefficients from the 2,041 large firms can not be displayed in detail, we present a summary of the firm-specific estimation results in larger firms in Table 3 . Note: Coefficients result from wage regressions in firms with at least 100 male employees. The first column contains the number of different estimated coefficients. The next two columns present the means of the estimated coefficients and the t-values over all wage equations. The 4 th column shows the share of estimated coefficients which are significant at the 5%-level. The 5th column contains the standard deviation of the estimated coefficients from the mean coefficient of all firms. The last column includes a quotient between the mean of the coefficients and the corresponding standard deviation as absolute values. Source: own calculation; LIAB-Data 1997 -2001 Column 1 describes the number of estimated coefficients for each characteristic. Note that some characteristics are missing in some firms, such that specific coefficients can not be determined in every firm. The second column presents the mean of the estimated coefficients of the firm-specific wage estimations and column 3 shows the corresponding mean of the estimated t-values. Note that the table contains coefficients for all possible education levels because the left-out category differs from firm to firm. The means of the estimated coefficients show that the variables have the expected effect on the wage rate. That is, the wage rate increases with the education level and potential experience on average. As predicted by Mincer (1974) , the squared term of potential experience is negative, hinting at diminishing returns to experience. In order to receive a more exact impression of the significance of the estimated coefficient, column 4 shows the shares of the estimated coefficients which are significant at the 5%-level. We can see that about 80 to 90 percent of the estimated coefficients are statistically different from zero. Furthermore, the table includes the standard deviation of the estimated coefficients to illustrate the heterogeneity of the wage regressions across firms (see column 5). The last column includes a quotient of the standard deviation of the coefficients and the absolute value of the corresponding means.
Hence, this figure illustrates the standardized variation of coefficients across the firms. High values of this quotient indicate that the variation of firm-specific coefficients is high, supporting our supposition that the wage setting process differs tremendously across firms.
Small values are signaling moderate heterogeneity of wage returns to the corresponding characteristics. The results in Table 3 point out, for example, that the remuneration of job tenure varies much more across firms than the coefficients for experience. In consideration of the varying coefficients, the wage estimation in each firm seems to be advantageously to determine the correct remuneration of the characteristics.
In addition to these summary statistics, we also present the 25-, 50-and 75% percentiles of the estimated coefficients in Table A9 in the appendix. The results show that also the rather "extreme" values of the estimated coefficients indicate the well known fact that education, firm tenure and experience have a positive effect on the individual wage level. Table 4 presents the estimation results of the pooled Tobit regression for smaller firms. Note that the education level vocational training serves as the one and only reference group in this setting. The estimated coefficients are highly significant and also exhibit the expected sizes and signs. That way, male employees with higher education and more experience get higher wage rates. Longer spells within the same firm also cause positive effects on the wage rate.
Second estimation step: explaining the firm-specific gender wage gap
As mentioned in Section 2, the estimated coefficients are used to calculate the adjusted GWG, Gap2. In order to derive conclusions on the impact of firm characteristics and the institutional framework on the GWG, we regress selected firm-level and industry-level variables on the raw firm-specific wage gaps (Gap1) and on the adjusted firm-specific wage gaps (Gap2). We use the export quota, the firm size as well as the relative firm size to test whether firms with market power discriminate more and therefore reveal a higher GWG or not. The impact of the institutional framework on the GWG is investigated by including a dummy variable for the existence of a works council. Furthermore, we use an interaction term between this dummy and the quota of female employees within a firm to test whether the effect of employees' representations depend upon the female share among the staff. In order to check the hypothesis that collective wage agreements entail smaller GWGs, we distinguish between industry-wide, firm-specific and no wage agreements. In one model specification, we also include the female quota of union members in the relevant union, to see whether the naive notion of collective bargaining holds. A positive coefficient of the female share in the corresponding union would suggest that unions with a high female quota are more successful in reducing the wage gap between men and women. Unfortunately, our data do not provide any information about which collective bargaining agreement is relevant for firm j. We therefore assign each firm to an industry-specific union according to the industry affiliation of the firm. This implies, for example, that a firm in the construction sector is supposed to be subject to the collective agreement of the union called "IG-Bau".
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As a consequence, we assign the same female quota to all firms in the construction sector.
For this reason, the error terms of firms negotiating with the same union are not independent.
To adjust for the correlation within each union-cluster, we calculate clustered standard errors. Due to the decreasing number of unions 14 , we can distinguish between seven clusters for different unions and one cluster for firms without a wage agreement, only. Since the estimation approach requires that firms remain in the same cluster during the whole observation period, we lose 943 observations of firms which change their status with respect 13 In case of a firm-specific wage agreement, the firm is supposed to negotiate directly with the corresponding union. The female share of the union members is merged in the same way as in the case of industry-wide wage agreements. 14 For instance, five separate unions covering the service sector merged to the large union called "ver.di" in 2001 and other small unions entered to more powerful unions like the "IG Metall".
to the application of wage agreements. A switch between industry-wide or firm-specific wage agreements has no effect on the number of observations. In order to make sure that we use as much information as possible and to avoid that our estimation results are affected by the restriction of the sample, we include this variable only in an additional model specification.
In all regressions differences between regions, industries and years are captured by several control variables. Apart from that, we include the wage bill per employee to control for differences between high and low wage firms. Table 5 shows the effects of the selected variables on our two measures of the gender earnings gap. The results rely on the whole sample as the female share among union members does not enter this baseline specification.
The estimated coefficients of the control variables region, industry and year dummies are not presented here and are available on request. In order to check the robustness of our results we also run separate regressions for firms with less than 200 employees and for firms with at least 200 employees. Table A10 and A11 in the appendix contain the corresponding results. The results reveal a negative relation between the number of employees and the two measures of the GWG, which is in contrast to Becker's hypothesis that large firms can afford more discrimination due to their superior market power. However, the positive coefficient of the quadratic term points out that the negative impact of the number of employees decreases at a certain firm size. The GWG starts to rise with the number of employees once the firm employs more than 18,520 men and women. 15 This implies that the Becker's hypothesis saying that very large firms can afford more discrimination due to their market power only holds for firms with more than 18,520 employees, which applies to 0.002 % of the sample only. The relative firm size in terms of establishment employment relative to the number of employees in the industry sector does not seem to support this hypothesis, either.
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However, the assumption that large firms are more likely to have market power could be too simple. Considering, that large firms are more in the focus of the public and suppose that the public pressure tends to lower the GWG, then the negative coefficients become plausible.
The larger effect of firm size on the adjusted GWG supports this explanation. This indicates the smaller potential to remunerate equal characteristics differently in large firms due to public pressure. Another reason for the smaller GWG in large firms may be the fact, that male and female employees are more likely to work in comparable job positions (unless jobs are not fully segregated) in large firms. In this case it is more difficult to enforce different wage rates for equal jobs because employees can easily compare their tasks and wage rates.
The export quota -hinting at increased competition on the global markets -has a significant negative impact on Gap2, which is in line with Becker's model. Surprisingly, the export quota has no significant effect on Gap1. A look at Table A10 and A11, presenting separate results for small and large firms, reveals that the impact on Gap2 is driven by larger firms. In firms up to 200 employees the export quota has a weakly positive significant impact on Gap1 and there is no effect on Gap2. The overall conclusion with respect to the export quota is hence at strife.
Also the positive impact of the female quota on Gap1 and Gap2 is not in line with the hypothesis derived from Becker's theory. The regressions show that establishments employing comparatively many women seem to provide less equality among men and women than those with a small share of female workers. One explanation could be that the few men working in female dominated establishments mostly hold managerial positions and 15 By calculating this number of employees we assume that the total number of employees in the industry sector is constant and for simplification we use the average of the total number of employees in the industry sector. 16 Alternatively, we calculated the relative firm size in terms of turnover. Again, the results did not provide empirical evidence for the hypotheses derived in Section 2.
the mass of women perform simple tasks in lower paid positions. A typical example for this type of work sharing is the retail industry, where most women are employed as shop assistants or cashiers while men mostly work as shop managers. Note that the effect is smaller but still significant in the estimation of Gap2. This implies that part of the female effect is driven by the gender differences in human capital endowment.
The significant positive coefficients of the wage bill per employee in regression of Gap1 exposes that the GWG is larger in high wage firms. This may be due to the so-called glass ceiling effect. According to this phenomenon, the wage rate of women is capped at a certain threshold, partly because women do not reach the top positions in most firms. As a result, the GWG at the right tail of the earnings distribution is higher than at the mean. In the regression of Gap2, which controls for differences in the human capital endowment, the effect of the firm-specific wage level is insignificant. We therefore conclude that controlling for human capital partly explains the larger gender pay differences in high wage establishments. A look at Table A10 and A11 reveals that the described pattern holds irrespective of the firm size.
Concerning the effect of the institutional setting, we find pretty clear and convincing results in accordance with Gartner and Stephan (2004) . The estimates indicate that the industrial relations as well as the wage bargaining regime are linked to the GWG. The existence of a works council has a significant negative impact on Gap1 and Gap2. It seems that employees'
representations foster equal treatment of male and female employees within establishments.
The separate regressions for large and small firms (see Table A10 and A11 in the appendix)
show that this is particularly true for firms with at least 200 employees. Given that establishments with at least 200 employees have to exempt at least one member of the works council from work, which allows him or her to put more effort in the internal work, it is comprehensible that the impact of works councils is more pronounced in firms operating beyond this threshold. But even if the linear effect of works councils is statistically not different from zero in smaller firms, the Wald-test shows that the works council dummy together with the interaction term with the female quota within firms are significantly different from zero.
The interaction between works councils and the female quota within a firm has no significant impact in any regression. We therefore conclude that works councils tend to reduce the inequality between men and women irrespective of the gender relations within the establishment. Even if a high share of female employees does not seem to foster the effectiveness of co-determination in terms of wage equality, it may be likely that the female quota among the works council's members influences the goals of the staff association.
Given that we have no individual information on the membership in works councils, we can not test this hypothesis.
As the collective bargaining model suggests, firms under collective agreements tend to have lower pay gaps between males and females than those without wage agreements. The results on the effect of alternative wage bargaining regimes show that the impact of the industrywide and firm-specific wage agreements are very similar. A Wald-test indicates that the null hypothesis specific firm industry − = δ δ cannot be rejected at conventional levels in both estimations. 17 Since firm-specific contracts are generally bargained by sector-specific unions, one possible explanation might be that a considerable fraction of the firm-specific contracts simply adopts most conditions negotiated in the corresponding industry agreement in order to lower transaction costs.
Even if these results support the naive notion of unions' goals, there might be differences in the effect on the GWG with respect to the gender composition among the union members.
We therefore investigate the hypothesis that unions with more female members act more in favor of the female interests and hence exhibit a larger effect on the firm-specific wage gap.
Union membership data are merged on an aggregated sector level (7 categories according to the sector classification of the unions) and interacted with a dummy variable indicating whether the firm is subject to a collective agreement or not. Table 6 presents the results of the clustered regression. Note that the number of observations is somewhat smaller due to firms switching their union status. Our regressions can not approve the hypothesis. Instead of this, the results show a positive relationship between the number of women involved in the union and the wage differential within firms. The coefficient of the interaction term is not significant, though. The separate regressions for small and large firms reveal that this result does not depend on the firm size (see Table A12 and A13 in the appendix). One explanation for this surprising result may be that women who work in industries and firms where men and women are treated very unequal are more likely to engage in unions in order to actively influence the wage structure. Alternatively one may argue that wages are not the most important criterion for female union members, but that they are more interested in improving the compatibility of family and job by means of family friendly work practices, such as child care facilities, human resource measures easing the integration of mothers after employment breaks, promotion of part-time employees or flexible work time schedules.
17 The p-values are 0.9046 for the raw wage gap and 0.9730 for the adjusted wage gap.
Note that the results of the restricted sample differ in some respect compared to our baseline models presented in Table 5 . For example, works councils have no significant impact on Gap1 anymore. In contrast, the importance of the relative firm size is more evident in the clustered regression based on the reduced sample. Given that the explanatory power of the union member information is very limited, we rely on the results presented in Table 5 . Note: The dummy variables for the years, regions and industry are also included in the estimation. The results are available on inquiry. ** significant on 5%-level, * significant on 10%-level. Source: own calculation; LIAB-Data 1997 , 1999 and 2001 
Conclusions
This study provides a first comprehensive analysis on the effect of various firm characteristics and the institutional framework on the GWG in Germany. The specific benefit of our research is that we move beyond the individual and consider the importance of the workplace to explain gender pay differentials within firms. The empirical analysis is based on the German LIAB data, a representative linked employer-employee panel including information on all employees of firms covered by the IAB establishment survey. The data allows us to compare not only average male and female wages (of specific groups of employees), but to look at within-firm gender wage differentials.
To do so, we use measures to describe the firm specific GWG. First we use the observed GWG and second a wage gap, which is adjusted for the differences in human capital characteristics between men and women within establishments. In order to calculate the second measure, we estimate separate wage equations -as far as possible -for male employees in each firm.
Furthermore, the findings suggest that firms bargaining their wages within the framework of collective agreements exhibit a smaller gender pay gap. Given that most unions are still dominated by men, this result is not self-evident. An additional effect of unions with a higher female share is not empirically detectable. Note, however, that a high share of female union members is correlated with larger pay differentials, which may reflect the fact that the rather pronounced inequality in female dominated firms induces women to get involved with unions. The results also point to a gender equalizing effect of formalized co-determination (works councils). Again, the hypothesis that works councils only realize the interests of women if they represent a larger part of the staff is not supported by the data. Finally, we tested Becker's hypothesis on discrimination using various alternative variables. Apart from the results presented above, we used a variable describing the competition in the market as it is perceived by the firm in order to test whether stronger competition prevents discrimination against women. This variable is only available for 1998, though. Since the perceived competition has no significant effect in any regression and does not alter the coefficients of all other variables, we refrain from presenting the results. In summary, we can not find consistent evidence for the discrimination model, though.
Apart from the firm characteristics describing the inner life of an organisation in this study, the situation in the market may also be important to explain firm-specific wage differentials between male and female employees. Robinson (1933) first introduced the idea of monopsonistic discrimination in the labor market. According to this, a single employer may set wages below the marginal revenue product if there exists no or little competition on the factor market. The more inelastic the labor supply, the larger will be the gap between the achievable wage rate and the marginal revenue product. By differentiating wages between groups with differently elastic labor supply curves, the monopsonist may maximize his profit. For instance, gender can be one dimension along which the employer may differentiate. Given the limited job immobility due to family responsibilities of women 18 , it is theoretically conceivable that female labor supply is less elastic than male labor supply. In case of monopsonistic power, women will hence have to accept higher wage cuts then men relative to their productivity. Unfortunately, we must refrain from an empirical examination of this hypothesis, because we have no information which captures market power on the factor market. An empirical specification of the new models developed by Burdett and Mortensen (1998) and Manning (2003) , saying that each employer faces its own individual labor supply curve, would be very promising, if the necessary information were available.
19 Table A1 : Description of the sample and the gender wage gap in firms with at least 100 male employees year Number of firms
Number of male employees
Number of female employees
Within-firm GWG based on reported value (in logarithm)
Within-firm GWG (in logarithm)
Overall GWG (in logarithm) 
